AU sl 5 DU
DOI: 10.22092/jaep.2018.121795.1225 \FAA o g N oyleds AY W

CuSlS gl slag b s Acanthiophilus helianthi KL PPTNE S L T Pl Sy

' s Lo dems 6l g L demee B 6 5L Lo ydeme
Olpl Olghool ( (S50l Dlidoss i Olghosl Ol anbs wbie 5 (555l il 5 Sl S e )
Opl Olghol (Bl - ol p ke Slidos ion Olghol Ol b mlie 5 (5555LES S5 g0l 5 Slisiond S 50 =Y

(\Y’O‘\/ }\JJA g):"'ﬂ.’\'i @)U ayav %J‘)l :CA.éL”)} é’jt)

oS>

D15 g st aAas A8 U053 YO B 1y Jgeame > Sthas Ll 5o 4 Sl KIS e 23T Acanthiophilus helianthi G S S
bl Sl b S LIB s i (VYA BITAQ) Jigte Jl ae b (o sline SIS (glage b &ﬁwﬁﬂg&ﬁ%@\
(o3 B 5 0t Sa) s 33 55 ol ol 5551 5 Ll Olginl SUT 555 (635518 i oSl 3 S5 4 3 0
2 Gy iged s g (MBS i NS a3 (55 25 558 500 Y B il 10 5) e A s S b e, 586
5 Y sl el Sl slawls dos 3 ll (slah o slay S (sl eiped a3 A el SIS sy e Gae 0
M)aw,:*,sjw,::.ﬁ.w;,t;&u\_amujggpusiszuMjwj\w,ﬂ;),ﬂ;M:tséu@u45515;)&'@@.4.;&,@@4,
SMS s a8 5 ot o o (gl sl B ikl 10) ol 355 5 Gl 2 TV 6 U pl8is s ClS (gl 36 53 o 5w o3l (laado
10) pla 555 SIS sla Gl 5 Gla o YY) CilS DA 3 el ey ol gladils dsys p Sl s VL 5 b s )Y
Ol cp iy SBMIS 05 idls s dme M SouSo b s 2 3550 L3S s 5 51 550 pon 2 3590 o) A3 oalin (03555310 b i
sbtru)uw}ﬂ>)f¢z1¢.a,>$,@w,<gdf;sdlﬂs;,:@>wﬁ.c,,:u\)o.xis;;)L}L;m;\;M)zws‘ypwﬂm.y;;ﬂ
3 g olizal (12355, 10 B dedal 10 o 3lS 5 56) o5lgr iS s ks
Acanthiophilus helianthi (S5 JS" Ko 035 (23l 7,6 Olginol 15l glao3l

Reaction of different safflower cultivars to safflower capsule fly, Acanthiophilus helianthi in different planting dates

M.R. BAGHERI'®, M.R. SHAHSAVARI?, M.R. NEMATOLLAHI*
1. Isfahan Agricultural and Natural Resources Research and Education Center, Plant Protection Research Department
2. Isfahan Agricultural and Natural Resources Research and Education Center, Horticultural-Crop Sciences Research Department

Abstract

Safflower capsule fly, Acanthiophilus helianthi is a serious pest on safflower, could reduce crop yield up to 25 %. To study the reaction of
different safflower cultivars to safflower capsule fly in different planting dates, an experiment was conducted during three consecutive years (2006-
2009) in split-split plot design with three replications, in Kaboutar-Abad research station (Isfahan, Iran). The main plot was spraying in two levels
(sprayed and unsprayed), subplot was sowing date in 8 levels (from early March to late June) and sub-sub plot was cultivar in three levels (Arak,
Soffe and Goldasht). Sampling was carried out in 5 times, according to the growth stages of safflower. In each sampling, percentage of infested heads,
percentage of damaged seeds and number of larvae per head were counted. The results showed significant difference among planting dates for above
three factors. The highest and lowest percentage of infested heads were recorded on late (late May to late June) and early planting dates (early March
to early May), respectively. The highest and lowest number of larvae per head and the highest and lowest percentages of damaged seeds were
observed on last planting date (late June) and early planting dates (early March to early April), respectively. Significant differences were found for the
three factors among the studied cultivars. Goldasht cultivar had the highest percentage of infested head and percentage of damaged seeds. In order to
control safflower capsule fly in the region, cultivation of Arak and Soffe cultivars in early planting dates (early March to early April) is recommended.
Keywords: Acanthiophilus helianthi, capsule, cultivar, Isfahan, safflower, safflower fly
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Table 1. Some of the agronomic characteristics of the studied safflower cultivars (Shahsavari et al., 2012).

Flower color

Thistle

Head diameter (mm)

One thousand seeds weight (gr)

Period duration (day)

emergence to heading
emergence to flowering
emergence to ripening

Arak Goldasht Soffe
yellow dark red orange
with without with
19.5 33 20.3
30.6 413 317
66 64 67

82 78 84
116 112 117

o hle a3 53 SIS b A 53 SIS ) a3 SIS S ol oLl S e ells 4 - i

Table 2. Combined analysis of variance for damage evaluation of safflower capsule fly on 3 safflower cultivars in 8 planting dates.

sov MS

Infested heads (%)  Damaged seeds (%) Larvae per head
Year 2 160.204 ** 14153.087 ** 1.024 ns
Block (Year) 7 34.959 ** 784.035 ** 1.735ns
Planting Date 7 647.440 ** 47126.490 ** 30.668 **
Planting date x Block (Year) 56 25.053 471.494 1.169
Cultivar 2 546.292 ** 53396.320 ** 16.011 **
Cultivar x Year 4 72.324 ** 6179.068 ** 0.663 ns
Cultivar x Planting Date 14 15.739 ns 4946.612 ** 2321 *
Cultivar x Planting Date x Year 28 21.052 ** 941.224 ** 0.914 ns
Error 94 13.113 296.165 1.164
C.V. 30.544 29.73 45.906

ns, *, **: non-significant and significant at 0.05 and 0.01 probability levels, respectively
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Fig. 1. Population fluctuation of safflower capsule fly Acanthiophilus
helianthi in east of Isfahan in 2004 (courtesy of Bagheri, 2008).

=2 s ekd dlaw Cwnd 3 a8, Aoy B
o 35 S Sl Slag b e il a3
Ldos gy o 5o 5 L S 51,5 e 055 55 3
Gl a8 5 ol il Sl me O KU,
AVl Ll 505 8 S5 (polesr B D) 2y glacils
52 5 (s B o) s e llS b 5 ) Ao
58 dshr) s i, doss i ieS Shls 5 es S S
93 B D fl_<;.aﬂ> slaculs @)U B 4504};.-()] 3 .(0
Fomly GFas ess ol (la 5 odd il Cand
Cood SOl 51 iy b, RalS dos d e Sl o
il R SU o il S8 K ol
S o3 e 3B IS S s sl L
s Aoyl laias 15 3l o | SIS Wl
ol 5 0dd il a3 53 8 53 o) 35 50 0L
RECR P PR L B OR U N W o) C}a“)b oS
L)}J_..Sl)\}wflé)lwpﬁ):éc))y oyl
sl ey doss op e KA L ls e D]
ESPII PR USSP STLIP PRPINUE SIS P RTS E IS
il Caed 3 .Sl 1y oy Ay eS )
\‘r//\l{w.&g(’:@))w%wjb\~'/ol{w(.j)o.kﬁ:
b Camd 55 A 1) o) s (g eS Lo
YA L caulS 55 5 o mde Ao s T/ L STl s
L ls Ty e, Ol S Ao s
P51 5 B8 s sl Ol sl i s
S Sl Ol 5 Comer L)y SIS olS il
Slame 0350 ol s 4 4, sbas LIS o 3 SIS
6LA&LJ_¢J:¢J\)\¢5)J>;<3J1§J§WVS\;
slaasls sy YIVA 554 do s VWV/EN o RABE u)ﬂ
alas ol Sl ys s g e iy Ol il e 5l 0l
Sl 5 Ao s MY 5 YA %;@wmvs)d\ﬂ
o 2osm e 3 SISl Ol 5 Cgmer oS15 3
oo 3lpa ol Sy sl S b Ll e Yz



o

5 slagb sl Gk 53 s S 35l Ao ys VA
3553 30 01 (Sl Oy 5 S5 505 o35 53 5l calS
S eelse e Yz By pien Gl e b K3
WSy b (Gl OIAB) 55058 e Sl suas alo
SIS o 5 s ol olend slge Ol L 55
S S T 5 S 5 i s Sl

5 el (g i ST ns cpl > ol (5552

VAN 5,88 ) oyled AV W 1 alE sla s lew 5 ST

SO Y P W Al Sl &l fams cnl ol
e S BS 5 sl (s R a5 Lo
slagh e (So I Gln b s Ll ol 5
G S 3 ik s 9)339%4‘@1@&) o
52531 dsy5 4S wisls LS Ricei and Ciriciofolo (1983)
Lol 5 a)ls e 5l ime adaily b o301 L L
SYANE S S 5 e S g ¢l i Se

.cmggwmﬁ;m:tsé)mﬁ&ﬁ@Mﬁ&ﬁwﬁﬂqu&gj)né\ﬁu&gpwm—rJj.».

Table 3. Mean comparisons for damage evaluation of safflower capsule fly on 3 safflower cultivars in 8 planting dates

Treatment Infested heads (%)  Damaged seeds (%) Larvae per head
Year

2006-2007 (\YA6 —A1) 20.52b 495b 224a
2007-2008 (\YA —AV) 24.49 a 744 a 2.33a
2008-2009 (\YAY —AA) 26.36a 5.03 b 248a
Planting Date

March 6 (Liawl Vo) 13.11¢ 2.80¢e 1.08d
March 20(aul Y4) 14.15¢ 2.33e 1.23d
April 4(:ys3,55,5 10) 15.61 ¢ 2.32e 1.42d
April 19 (05,52 ) 15.78 ¢ 3.77d 2.04c
May 4 (Cuigus,l V0) 28.30b 466d 2.78b
May 19 (Cigos,l Yo) 33.78a 5.74c 2.88b
June 5 (sls = V1) 33.04a 11.37b 3.31b
June 22 (,5Y) 35.63a 13.19a 40la
Cultivar

Goldasht (c.su8) 28.39a 8.20a 2.66 a
Soffe (i) 25.39b 6.42b 2.58a
Arak (S1,1) 1741c 2.78 ¢ 1.81b

In each column means with the same letters are not significantly different using Tukey test at 0.01 probability level

.c.f\..f:J.:L.:_.«..»}c_\..i.'aEEM&LQM)ACM;S@)U/\Jééﬁé)Y¢,5}JMJ>}>j§\La&g.»SJAJJQJ|)4{}:?J—i J}-\:’-

Table 4. Combined analysis of variance for yield and oil content on 3 safflower cultivars in 8 planting dates, in unsprayed and sprayed parts.

MS for unsprayed part

MS for sprayed part

SOV df Yield (kg/ha) Oil (%) Yield (kg/ha) Qil (%)
Year 2 92300408 * 20.2ns 9840896 * 22.5ns
Block(Year) 7 680266 ns 3.3ns 774639 ns 3ns
Planting Date 7 2835665 ** 483 * 3156330 ** 409*
Block(Year) x Planting Date 56 1400523 12.5 1401024 10.5
Cultivar 2 511235 ns 10.7 ** 487995 ns 10.1 **
Cultivarx Year 4 8315 ns 49ns 8417 ns 5.3ns
Cultivar x Planting Date 14 161010 ns 3.1ns 161313 ns 2.2ns
Planting Date x Cultivarx Year 28 11986 ns 3.1ns 110843 ns 3.1ns
Error 94 821569 2.3 816618 15
C.V. 14.2 3.6 16.3 2.9

ns, *, **: non-significant and significant at 0.05 and 0.01 probability levels, respectively
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Table 5. Mean comparisons for yield and oil content on 3 safflower cultivars in 8 planting dates, in unsprayed and sprayed parts.

unsprayed part

sprayed part

Treatment Yield (kg/ha) Oil (%) Yield (kg/ha) Oil (%)
Year
2006-2007 (\YA0 —A1) 2124 a 26.9a 2251 a 27.9a
2007-2008 (\ YA -AV) 1850 b 26.4a 1881 b 27.3a
2008-2009 (\YAY —AA) 1964 b 259a 1981 b 26.9a
Planting date
March 6 (wiwl V0) 3698 a 28.4a 3726 a 28.7a
March 20 (tawl Y4) 3607 a 283a 3694 a 28.8a
April 4( 3,55, 10) 2549 b 28.4a 2887 b 28.4a
April 19 (3,5, Y) 1982 ¢ 282a 2649 b 28.1a
May 4 (Coigus) V0) 1248d 265b 1692 ¢ 27.2b
May 19 (Coiigos, ¥r) 1321d 26.6b 1609 ¢ 26.4b
June 5 (sls = 1) 1298d 26.3b 1488 ¢ 26.8b
June 22 (,5 Y) 1825¢ 27.2b 1948 ¢ 276b
Cultivar
Goldasht (cs138) 1940 b 22.9b 2473 a 23.8b
Soffe («iw) 2168 b 28.8a 2497 a 305a
Arak (1) 2465 a 30.6a 2415a 29.1a

In each column means with the same letters are not significantly different using Tukey test at 0.01 probability level.
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